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[57] ABSTRACT

A magnetic recording medium having a magnetic layer
formed on a non-magnetic base is disclosed. The mag-
netic layer comprises (1) magnetic particles, (2) an abra-
sive having a Mohs hardness of 6 or more, (3) calcium

carbonate, (4) an aliphatic acid and (5) an aliphatic acid
ester.
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1
MAGNETIC RECORDING MEDIUM

FIELD OF THE INVENTION

The present invention relates to a magnetic recording
medium, and more particularly, to a magnetic recording
medium having a magnetic layer with increased dura-
bility and wear resistance.

BACKGROUND OF THE INVENTION

It is well known that a magnetic recording medium
having increased wear resistance can be provided by
using an abrasive having a Mohs hardness of 6 or more
in the magnetic layer, for example, as described in U.S.
Pat. No. 3,630,910 and Japanese Patent Application
(OPI) No. 129935/80 (the term “OPI” as used herein
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refers to a “published unexamined Japanese patent ap-

plication”). However, such a magnetic layer does not
have satisfactory durability.

SUMMARY OF THE INVENTION

It 1s therefore one object of the present invention to
provide a magnetic recording medium that is resistant
to wear due to the friction against the magnetic head
and which has increased durability. +

Another object of the present invention is to provide
a magnetic recording medium which is durable in that it
retains desirable properties after being used repeatedly.

The objects of the invention can be achieved by a
magnetic recording medium having a magnetic layer on
a non-magnetic base that comprises (1) magnetic parti-
-cles, (2) an abrasive having a Mohs hardness of 6 or
‘more, (3) calcium carbonate, (4) an aliphatic acid and
(3) an aliphatic acid ester.

DETAILED DESCRIPTION OF THE
INVENTION

Among the magnetic (ferromagnetic) particles that
can be used in the present invention are ferromagnetic
iron oxide particles, ferromagnetic chromium dioxide
particles and ferromagnetic alloy particles. The ferro-
magnetic iron oxides are those having the general for-
mula FeOx wherein x is not smaller than 1.33 but not
greater than 1.50 (1.33=x=1.50), and they are maghe-
mite (y-Fe;O3, x=1.50), magnetite (Fe3O4, x==1.33)
and Berthollide compounds thereof (FeOx, 1.33<x-
< 1.50). The value of x is represented by the formula:

1 atomic % of
2 X 100 X{Z X (ferrousion ) +

3 % (ator.mc_. %% of)}
ferric ion

These ferromagnetic iron oxides may contain a divalent
metal such as Cr, Mn, Co, Ni, Cu or Zn. The divalent
metal 1s used in an amount of 0 to 10 atomic % of the
iron oxide. -

The ferromagnetic chromium dioxides are CrQO;
which may optionally contain 0 to 20 wt% of a metal
such as Na, K, Ti, V, Mn, Fe, Co, Ni, Tc, Ru, Sn, Ce or
Pb, a semiconductor such as P, Sb or Te, or oxides of
these metals. |

The ferromagnetic alloy particles contain at least 75
wt% of a metal at least 80 wt% of which is made of at
least one ferromagnetic metal (i.e., Fe, Co, Ni, Fe-Co,
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Fe-Ni, Co-Ni or Co-Ni-Fe) and not more than 20 wt%
of which, preferably 0.5 to 5 wt% of which, is made of
Al, Sy, S, Sc, Ti, V, Cr, Mn, Cu, Zn, Y, Mo, Rh, Pd, Ag,
Sn, Sb, Te, Ba, Ta, W, Re, Au, Hy, Pb, Bi, La, Ce, Pr,
Nd, B or P. The alloy particles may also contain a small
amount of water, hydroxide or oxide. The alloy parti-

‘cles have a length of about 6.5u or less.

Specific examples of the ferromagnetic particles are
described in Japanese Patent Publication Nos. 5515/61,
4825/62, 5009/64, 10307/64, 14090/69, 18372/70,
22062/72, 22513/72, 28466/71, 38755/71, 4286/72,
12422/72, 17284/72, 18509/72, 18573/72, 39639/73,
Nos. 3,026,215, 3,031,341, 3,100,194,
3,242,005, 3,389,014, British Pat. Nos. 752,659, 782,762,
1,007,323, French Pat. No. 1,107,654, West German

Patent Application (OLS) No. 1,281,334.

The ferromagnetic particles are dispersed in a binder
which may be any known thermoplastic resin, thermo-
setting or reaction resin, or mixtures thereof. Suitable
thermoplastic resins have a softening point of less than
150° C., an average molecular weight of about 10,000 to
200,000 and a degree of polymerization of about 200 to
2,000. Examples of such polymers are vinyl chloride/vi-
nyl acetate copolymer, vinyl chloride/vinylidene chlo-
ride copolymer, vinyl chloride/acrylonitrile copoly-

mer, acrylic acid ester/acrylonitrile copolymer, acrylic

acid ester/vinylidene chloride copolymer, acrylic acid
ester/styrene copolymer, methacrylic acid ester/a-
crylonitrile copolymer, methacrylic acid ester/vinyli-
dene chioride copolymer, methacrylic acid ester/sty-
rene copolymer, urethane elastomer, polyvinyl fluoride,
vinylidene chloride/acrylonitrile ccpolymer,
butadiene/acrylonitrile copolymer, polyamide resin,
polyvinyl butyral, cellulose derivative (e.g., cellulose
acetate butyrate, cellulose diacetate, cellulose triace-
tate, cellulose propionate, or nitrocellulose), styrene/-
butadiene copolymer, polyester resin, amino resins,
various - synthetic rubber thermoplastic resins (e.g.,
polybutadiene, polychloroprene, polyisoprene, and
styrene/butadiene copolymer) and mixtures thereof.

- The vinyl chloride/vinyl acetate copolymer, vinyl
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chloride/vinylidene chloride copolymer, vinyl chlo-
ride/acrylonitrile copolymer, urethane elastomer, vi-
nylidene chloride/acrylonitrile copolymer, polyamide
resin, and cellulose derivative are particularly pre-
ferred.

~ Specific examples of these resins are given in Japa-

nese Patent Publication Nos. 6877/62, 12528/64,
19282/64, 5349/65, 20907/65, 9463/66, 14059/66,
16985/66, 6428/67, 11621/67, 4623/68, 15206/68,
2889/69, 17947/69, 18232/69, 14020/70, 14500/70,

18573/72, 22063/72, 22064/72, 22068/72, 22069/72,
22070/72, 27886/72, U.S. Pat. Nos. 3,144,352,
3,419,420, 3,499,789 and 3,713,887.

The thermosetting or reaction resin is such that it has
a molecular weight of less than 200,000 when it is in a
coating solution. After application and drying of the
coating solution, its molecular weight is increased infi-
nitely due to condensation, addition or other reactions.
Preferred thermoplastic or reaction resins are those
which do not soften or melt until they are decomposed
with heat. Specific examples are phenol-formaldehyde
novolak resin, phenol-formaldehyde cresol resin, phe-
nol-furfural resin, xylene-formaldehyde resin, urea
resin, melamine resin, drying oil-modified alkyd resin,
phenolic resin-modified alkyd resin, maleic acid resin-
modified alkyd resin, unsaturated polyester resin, epoxy
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resin/curing agent (e.g., polyamine, acid anhydride, or
polyamide), isocyanato-terminated polyester moisture
hardening resin, isocyanato-terminated polyether mois-
ture hardening resin, polyisocyanate prepolymer (com-
- pound having three or more isocyanato groups in one
molecule as obtained by reacting diisocyanate with a
low-molecular triol, diisocyanate trimer or tetramer),
resin having a polyisocyanate prepolymer and active
hydrogen (e.g., polyester polyol, polyether polyol,
acrylic acid copolymer, maleic acid copolymer, 2-
hydroxyethyl methacrylate copolymer, parahydroxys-
tyrene copolymer) and mixtures thereof. The epoxy
resin/curing agent, isocyanato-terminated polyester
moisture hardening resin, isocyanato-terminated poly-
ether moisture hardening resin, polyisocyanate prepoly-

mer, and resin having a polyisocyanate prepolymer and

active hydrogen are particularly preferred.

Specific examples of these resins are found in Japa-
nese Patent Publication Nos. 8103/64, 9779/65,
7192/66, 8016/66, 14275/66, 18179/67, 12081/68,
28023/69, 14501/70, 24902/70, 13103/71, 22065/72,
22066/72, 22067/72, 22072/72, 22073/72, 28045/72,
28048/72, 28922/72, U.S. Pat. Nos.
3,320,090, 3,437,510, 3,597,273, 3,781,210 and 3,781,211.

These binders are used alone or in admixture, and
they may also be combined with additives. The weight
ratio of the ferromagnetic particles to the binder is such
that from 8 to 400, preferably from 10 to 200, more
preferably from 10 to 100 parts by weight of the binder
is used for 100 parts by weight of the ferromagnetic
particles.

Examples of the abrasive used in the present inven-
tion are commonly used materials having a Mohs hard-
ness of 6 or more (preferably 8 or more), such as fused
alumina, silicon carbide, chromium oxide, corundum,
artificial corundum, diamond, artificial diamond, garnet
and emery (principal ingredients: corundum and mag-
netite). These abrasives are particles which generally
have an average size of 0.05 to Su, preferably 0.1 to 2p.
They are used in an amount of 0.5 to 20 parts by weight
for 100 parts by weight of the binder. For specific exam-
ples of the abrasives, see Japanese Patent Publication
Nos. 18572/72, 15003/73, 15004/73 (U.S. Pat. No.
3,617,378), 39402/74, 9401/75, U.S. Pat. Nos. 3,007,807,
3,041,196, 3,293,066, 3,630,910, 3,687,725, British Pat.
No. 1,145,349, West German Pat. (DT-PS) Nos. 853,211
and 1,101,000.

The amount of calcium carbonate used can vary over

a wide range, but preferably, it is used in an amount of

5 to 30 vol%, more preferably 10 to 25 vol%.

The aliphatic acid is either a saturated or unsaturated
aliphatic acid, and an aliphatic acid having 6 to 22 car-
bon atoms is preferred, and one having 12 to 18 carbon
atoms is more preferred. Examples of the aliphatic acid
used in the present invention are caprylic acid, lauric
acid, myristic acid, oleic acid, stearic acid, erucic acid
and behenic acid. The lauric acid, myristic acid, oleic
acid, and stearic acid are particularly preferred. The
‘aliphatic acids can be used alone or in admixture. The
aliphatic acid is used in an amount of from 0.1 to 2 wt%,
preferably from 0.2 to 1.5 wt%, more preferably from
0.5 to 1 wt%, of the magnetic particles.

Any aliphatic acid ester can be used in the present
invention, but those having a melting point of 60° C. or

3,144,353,
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lower are preferred, and those having a melting point of 65

40° C. or lower are particularly preferred. Examples of
desired aliphatic acid esters are methyl stearate, amyl
stearate, ethyl stearate, butyl palmitate, butyl myristate,

4

oleyl oleate, and butyl laurate. The amyl stearate, ethyl
stearate, oleyl oleate, and butyl laurate are particularly
preferred. The aliphatic acid esters can be used alone or
in admixture. They are used in an amount of from 0.1 to
2 wt%, preferably from 0.2 to 1.5 wt%, and more pref-
erably 0.5 to 1 wt%, of the magnetic particles.

- The magnetic particles, the binder, the abrasive and
the other additives mentioned above are dispersed in an
organic solvent with agitation, and the resulting coating
solution is applied onto a non-magnetic base and dried.
Before drying, the magnetic coating may be passed
under a magnetic field to orient the magnetic particles.
Alternatively, the surface of the dried magnetic layer
may be subjected to smoothing treatment.

The non-magnetic base is made of a polyester such as
polyethylene terephthalate, or polyethylene-2,6-naph-
thalate; a polyolefin such as polypropylene; a cellulosic
derivative such as cellulose triacetate or cellulose diace-
tate; plastics such as polycarbonate; a non-magnetic
metal such as Cu, Al, or Zn; and ceramics such as glass,
porcelain and earthen ware. The base may be of any
form such as film, tape, sheet, disc, card or drum, and a
suitable material i1s used depending on the particular
form. The base is about 2 to S0u, preferably 3 to 25u,
thick when it is a film, tape or sheet, and about 0.5 to 10
mm thick when it i1s a disc or card. When the base is
drum-shaped, it is in a cylindrical form whose specific
configuration is determined by the recorder in which it
is used. When a flexible base such as film, tape, sheet or
thin flexible disc is used, the surface opposite the side
provided with the magnetic layer may be provided with
a back coating for various purposes, e.g., prevention of
static buildup, transfer and wow flutter. For details of
the back coating, see, for example, U.S. Pat. Nos.
2,804,401, 3,293,066, 3,617,378, 3,062,676, 3,734,772,
3,476,596, 2,643,048, 2,803,556, 2,887,462, 2,923,642,
2,997,451, 3,007,892, 3,041,196, 3,115,420, 3,166,688 and
3,761,311.

A magnetic recording layer is formed on the base
from a coating solution comprising the magnetic parti-
cles, binder, abrasive and the other ingredients de-
scribed above by air doctor coating, blade coating, air
knife coating, squeeze coating, impregnate coating,
reverse roll coating, transfer roll coating, gravure coat-

-ing, kiss coating, cast coating and spray coating. For

details of these and other coating techniques, see Coat-
ing Kogaku (Coating Engineering), published by Asakura
Shoten, Mar. 20, 1971, pp. 253-277. Among these coat-
ing methods, the blade coating, reverse roll coating and
gravure coating are particularly preferred. Any of these
techniques may be used to form a magnetic layer on the
non-magnetic base. Two or more magnetic layers may
be formed by continuous application of these methods.
Two or more magnetic layers may be formed simulta-
neously by multilayer simultaneous application as
shown in Japanese Patent Application (OPI) Nos.
98803/73 (West German Patent Application (DT-OS)
No. 2,309,159), 99233/73 (West German Patent Appli-
cation (DT-AS) No. 2,309,158), etc.

Examples of the organic solvent used in the applica-
tion of coating solution are ketones such as acetone,
methyl ethyl ketone, methyl isobutyl ketone and cyclo-
hexanone; alcohols such as methanol, ethanol, propanol
and butanol; esters such as methyl acetate, ethyl acetate,
butyl acetate, ethyl lactate, and glycol acetate mono-
ethyl ether; ethers such as ether, glycol dimethyl ether,
glycol monoethyl ether and dioxane; tars (aromatic
hydrocarbons) such as benzene, toluene and xylene; and
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chlorinated hydrocarbons such as methylene chloride, .

ethylene chloride, carbon tetrachloride, chloroform,
ethylene chlorohydrin, and dichlorobenzene. The
methyl ethyl ketone, methyl isobutyl ketone, cyclohex-
anone, butanol, butyl acetate, toluene, and xylene are
particularly preferred. |

As mentioned above, the magnetic layer formed by
these methods may be passed under a magnetic field to
orient the magnetic particles before it is dried. If neces-
sary, the .surface of the magnetic layer may be
smoothed. Then, the resulting magnetic medium is cut
into a desired shape. It has been found that smoothing of
the surface of the magnetic layer is particularly effec-
tive for forming a magnetic recording medium having a
smooth surface and increased wear resistance. For the
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orientation purpose, the magnetic layer is passed under

an a.c. or d.c. magnetic field having a magnetizing force
of about 500 to 2,000 Gauss. The applied magnetic layer
is dried at a temperature between about 50° and 120° C,,
preferably between about 70° and 1000° C., and more
preferably between about 80° and 90° C., with air being
blown at a rate of 1 to 5 kl/m?, preferably 2 to 3 kl/m?,
for a period of about 30 seconds to 10 minutes, prefera-
bly 1 to 5 minutes. The direction of the orientation 1s
determined by the use of the magnetic medium. For
audio tape, small-size video tape and memory tape, the
direction is parallel to the tape length, whereas for
broadcasting video tape, the direction is 30 to 90 de-
grees off the tape length. More information on the
method of orientation of magnetic particles is contained
in U.S. Pat. Nos.

tent Publication Nos.
23625/65, 13181/66, 13043/73 and 39722/73.

vention has the fo]lowmg advantages:

(1) The medium 1s the least likely to damage the head
of a magnetic recording apparatus. In other words, the
medium has little chance of scraping or abrading the

head. This advantage is conspicuous in operation at low

temperature,

(2) The medium 1s the least llkely to wear the mag-
netic head. This advantage 1s also conSplcuous in opera-
tion at low temperatures; and

(3) The still life is excellent. | |

(4) The medium has good contact with the head and
runnability (partlcularly when it is in a tape form), thus
providing a good plcture |

The present invention is now described in gre_ater
detail by reference to the following examples and coin-

parative examples which are given here for illustrative

purposes only and are by no means intended to limit its
scope. In the examples and comparative examples, all
parts are by weight.

EXAMPLE 1 AND COMPARATIVE EXAMPLES
: - . 1TO 11 |

A comlaosmon of the formulation mdlcated below
was stirred with a sand grinder and the resulting coating
solution was applied to a polyester film base and dried.

Cobalt-containing y-Fe) O3 particles

- Vinyl chloride/vinyl acetate/vinyl 10 parts
- alcohol copolymer o
- Polyester polyurethane 15 parts
Polyisocyanate | 8 parts
Carbon black 5 parts

1,949,840, 2,796,359, 3,001,891,
3,172,776, 3,416,949, 3,473,960, 3,681,138, Japanese Pa-
3427/517, 28368/64, 23624/635,

20

25

30

'35

The magnetic recording medium of the present m- _

45

85

60

65

6
-continued
Chromium oxide particles (Cry03) The amount
having a Mohs hardness of 8 to 9 described in
' Tables 1 and 2
Calcium carbonate The amount
described in
Tables 1 and 2
Stearic acid - The amount
described in
Tables 1 and 2
Butyl stearate The amount
described in
Tables 1 and 2
Methyl ethyl ketone 300 parts

The resulting product was slit into a width of § inch.
The so-obtained U-matic VTR tape was subjected to
still life and head wear tests, the results of which are
shown in Table 1. A control VTR tapes were prepared
by repeating the same procedure except that CaCO3
was replaced by a-Fe;Oj3 particles (Comparative Exam-
ples 8 and 9) and by repeating the same procedure as in
Example 1 except that either stearic acid or butyl stea-
rate was not added (Comparatlve Examples 10 and 11).
The results are shown in Table 1 below.

TABLE 1
| CaCOs Stearic  Butyl
Cr203 [vol %] «a-FeO3  Acid Stearate
Example No. (parts) (parts)  (parts)  (parts) (parts)
Example 1 1.5  9.6[20] — 1.0 1.0
Comparative 1.5 9.6{20) -— 0 0
Example 1
Comparative 1.5 O — 1.0 1.0
Example 2
Comparative 1.5 0 —_ 0 0
Example 3 |
Comparative 0 9.6{20] o 1.0 1.0
Example 4
Comparative 0 9.6[20] — 0 0
Example 5
Comparative 0 0 —_ 1.0 1.0
‘Example 6 |
Comparative 0 0 e 0 o
Example 7 S
Comparative 20 — 4.0 0 0
- Example 8 .
Comparative 20 — 4.0 0 08
Example 9 S
Comparative 1.5 9.6120] — 1.0 0
Example 10 .
Comparative 1.5  9.6[20] —_ 0 - -1.0
Example 11
| Measured at
—Room Temperature
Life
after Wear
__Measuredat 5°C. 100 due to
- Wear due to Passes Friction
| Friction on against
Initial against- VTR Initial Magnetic
Still Magnetic  at Still Head
| Life Head 5*C. Life {(pm/100
Example No. (min) (um/100hr) (min) (min) hr)
Example 1 > 120 2 >120 >120 2
Comparative 2 9 <1 10 4
Example 1 | | S
Comparative 60 - 7 3 >120 3
Example 2 | | | b
Comparative 1 ~ 8 <1 7 | 7 |
Example 3 -
- Comparative 5 tendency of low 15 - 2
Example 4 | magnetic  dura- R
| - layer to be Dbility
scraped made '
accurate
measurement
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T ABLE 1- contmued it can be seen that it was worn lltt!e by friction against
- the magnetic head as compared with Comparative Ex-
- unposs1 e . . :
Comparative <1 tendency of low <1 ” ample 1, but the improved c_legree thereof was lnf'.erzlor
Example 5 . magnetic  dura- to Example 1. In Comparative Example 11 containing
| layer to be  bility - 5 no stearic acid, it can be seen that it had good initial still
scraped made life than Comparative Example 1, but the improved
accurate degree thereof was inferior to Example 1. Specifically,
nieasurement
impossible the difference in the still life after 100 passes on VTR at
Comparative 3 magnetic <1 9 low - 5° C. (measured at room temperature) was remarkable.
Example 6 layer durability 10
scraped and EXAMPLES 2 TO 9 AND COMPARATIVE
measurement EXAMPLE 12
impossible _ - _
Comparative <1 magnetic + <1 <1 low U-matic VTR tapes were prepared as in Example 1
Example 7 layzr S durability except that the respective ingredients and their amounts
;ce;asﬂie e t 15 were changed as indicated in Table 2. The tapes were
impossible subjected to the same tests as in Example 1, the results
Comparative 1 10 <1l- 30 5.5 of which are set forth in Table 2.
TABLE 2
Measured at 5° C. Measured at Room Temperature
Wear due to Wear due to
Friction Still Life Friction
Abrasive - Initial against after 100 Initial against
- [Mohs = CaCOas Stearic  Butyl Still Magnetic Passes in Still Magnetic
Example hardness] [vol %] Acid = Stearate  Life Head VIR at 5° C. Life Head
No. (parts) (parts) (parts) (parts) (min) (um/100 hr) (min) (min) (um/100 hr)
2 Cn0:; 24 1.0 1.0 >120 4 25 >120 3
1.5 [8~9] [5)
3 Cr03 4.8 1.0 i.0 >120 3 62 >120 2
1.5 [8~9] [10) | o |
4  Cry03 120 1.0 10 >120° 2 - > 120 > 120 2
1.5 [8~9] [25] : 3
5 Cr;03 144 1.0 1.0. - >120 3 > 120 >120 2
1.5 [8~9] [30] o |
6 Cr03 240 1.0 1.0 ~120 6 >120 >120 4
1.5 [8~9] [50] | 1
7 MgO 9.6 1.0 1.0 . >120 2 > 120 >120 1.5
1.5[6]  [20] |
8 a-AhO3 9.6 1.0 1.0 > 120 2 >120 > 120 1
15091 [20] | -
9 Sic 9.6 1.0 1.0 > 120 3 > 120 >120 2
1.5[9.5] [20] ]
Comp. a-Fe)O3 9.6 1.0 1.0 30 2 I5 55 2
Ex. 12 1.5[5.5] [20)
Example 8
Comparative 30 8 3 60 5
Example 9
Comparative 2 4 <1 13 X As is clear from the data for Examples 2 to 6 in Table
Example 10 2 and for Example 1 and Comparative Example 2 in
gompafﬂt;‘{e 35 7 3 >120 35 45 Table 1, good results in the initial still life and still life
xample

As is clear from Table 1, the magnetic recording
medium of the present invention (Example 1) retained
good still life after use at a temperature as low as 5° C.
and was worn little by friction against the magnetic
head. Further, it can be seen from Table 1 that Compar-
ative Example 4 containing no abrasive (Cr;O3) pro-
vided inferior in the point of a still life, a magnetic effect
and a durability, Comparative Examples 1 and 3 con-
taining no stearic acid and butyl stearate simultaneously
provided remarkably inferior magnetic recording me-
dium 1in the point of a still life, which was much inferior
to Example 1 and Comparative Example 2 with respect
to the wear resistance against magnetic head, and Com-
parative Examples 2 and 3 containing no CaCO3 pro-
vided an inferior magnetic recording medium that is
inferior to Example 1 with respect to the still life, re-
spectively.

Comparative Examples 8 and 9 as a control that were
prior art products were much inferior to Example 1
with respect to the still life and wear resistance. In
Comparative Example 10 containing no butyl stearate,

30

3

65

after 100 passes in VTR at §° C. are obtained when the

amount of calcium carbonate used is between 5 and 30
vol%. The data for Examples 7 to 9 and Comparative
Example 12 in Table 2 shows that when various abra-
sives having a Mohs hardness of 6 or more replaced
Cr203 particles, a magnetic recording media of Exam-
ples 7 to 9 had well balanced properties in the durability
as compared with Comparative Example 12. In sum-
mary, the magnetic recording medium of the present
invention exhibits wear resistance and still life that are
consistently good over a wide range of temperatures.
While the invention has been described in detail and
with reference to specific embodiments thereof, it will
be apparent to one skilled in the art that various changes
and modifications can be made therein without depart-
ing from the spirit and scope thereof.
What is claimed is:
1. A magnetic recording medium comprising:
 a non-magnetic support base; and
a magnetic layer formed on a surface of said non-
magnetic support base, said magnetic layer com-
prising magnetic particles dispersed within a
binder, an abrasive having a Mohs hardness of 6 or
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more, calcium carbonate, an aliphatic acid in an
amount of from 0.1 to 2 weight percent of the

magnetic particles and an aliphatic acid ester in an

amount of 0.1 to 2 weight percent of the magnetic
particles.

2. A magnetic recordmg medium as claimed in claim
1, wherein said binder is a thermoplastic resin having a
softening point of less than 150° C. and an average mo-
lecular weight of about 10,000 to 200,000 and a degree
of polymerization of about 200 to 2,000.

3. A magnetic recording medium as claimed in claim
1, wherein said magnetic particles are ferromagnetic
particles and the weight ratio of said ferromagnetic
particles to said binder is from 8 to 400 parts by weight
of said binder per 100 parts by weight of said ferromag-
netic particles.

4. A magnetic recording medium as claimed in claim

3, wherein said ratio of said ferromagnetic particles to
said binder in such that 10 to 200 parts by weight of said
binder is used per 100 parts by weight of said ferromag-
netic particles.
5. A magnetic recording medium as clalmed in claim
1, wherein said abrasive is comprised of particles having
an average size of 0.05 to Sp.

6. A magnetic recording medium as claimed in claim
5, wherein said abrasive particles have an average size
of 0.1 to 2u, and are contained in an amount of 0.5 to 20
parts by weight per 100 parts by weight of said binder.

7. A magnetic recording medium as claimed in claim
1, wherein said aliphatic acid is a saturated aliphatic
acid containing 6 to 22 carbon atoms.
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8. A magnetic recording medium as claimed in claim
7, wherein said aliphatic acid contains 12 to 18 carbon
atoms.

9. A magnetic recording medium as claimed in claim
1, wherein said aliphatic acid is an unsaturated aliphatic
acid containing 6 to 22 carbon atoms.

10. A magnetic recording medium as claimed in claim
9, wherein said aliphatic acid contains 12 to 18 carbon
atoms. |

11. A magnetic recording medium as claimed in claim
7, 8,9, or 10, wherein said aliphatic acid is contained in
an amount of from 0.2 to 1.5 weight percent.

12. A magnetic recording medium as claimed in claim
11, wherein said aliphatic acid is contained in an amount
of from 0.5 to 1 weight percent.

13. A magnetic recording medium as claimed in claim
1, wherein said aliphatic acid ester has a melting point of
60° C. or lower.

14. A magnetic recording medium as claimed in claim
13, wherein said aliphatic acid ester has a melting point
of 40° C. or lower.

15. A magnetic recording medium as claimed in claim
1, 13 or 14, wherein said aliphatic acid ester is contained
in an amount of 0.2 to 1.5 weight percent.

16. A magnetic recording medium as claimed in claim
15, wherein said aliphatic acid ester is contained in an
amount of 0.5 to 1 weight percent.

17. A magnetic recording medium as claimed in claim
1, wherein said non-magnetic support base is a tape
having a thickness of 2 to 50u.
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